In a category f € Homcg(A, B) is also written f: A — B even if f
i1s not a mapping.

What does it mean for
A—=B=S(C

to be exact?

For im( f) Cker(g) it is necessary and sufficient that go f=0.

For ker(g) Cim(f): If be B and g(b) =0 in C then b= f(a) for some
acA.

For f: A—— B to be injective it is necessary and sufficient that
ker(f)=0.

Ifker(f)=0, f(a)=f(a) = fla—a')=f(a) = f(a')=0=a—d'€
ker(f)=0 = a=a’ proving that f is injective.
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Rows exact. This implies that the map C' — A’ is the zero map. So
A’ — B’ is injective.

Snake Lemma

0 — ker(a) — ker(f) — ker(v)

/ | |

0 — A —> B — C — 0
lo 1% b

0 — A — B’ — C’ — 0
! ! !

coker(aw) — coker() — coker(y) — 0

If f: A— B is a homomorphism the cokernel coker(f)= B /im(f).



There is an exact sequence

0 — ker(a) —> ker(f) — ker(y) — coker(a) — coker() — coker(



